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PROBLEM TO BE SOLVED: To obtain a liquid crystal display 
element having high 

reflectance and contrast ratio and low driving voltage by causing 
transition 

between a homeotropic arrangement and a focal conic 
arrangement of a chiral 

nematic liquid crystal having negative dielectric anisotropy. 

SOLUTION: This liquid crystal layer 103 is composed of a 
chiral nematic 

liquid crystal 106 having negative dielectric anisotropy and 0.6 to 
0.8 helical 

power and a polymer network 107 dispersed in the chiral nematic 
liquid crystal 

106. The liquid crystal layer 103 is held between a first substrate 
101 and a 

second substrate 102 having plural pixels. A voltage applying 
means to apply 

voltage on the liquid crystal layer 103 is formed on the surfaces of 
the first 

substrate 101 and second substrate 102 facing the liquid crystal 
layer 103. 

When no voltage is applied, this liquid crystal display element has 
<1 helical 

power and a homeotropic arrangement and it transmits light 
entering the 

element. When voltage is applied, the helical power becomes >1 
and the element 

has a focal conic arrangement and scatters the light. 
COPYRIGHT: (C)1997,JPO 



06/24/2004, EAST Version: 1.4.1 



(2) 



9-281484 



1 

6-0. 8T'£>3>;M 7/^7f< -y^fRftfc. <I<Z># 

[H»*JB3 ] friamffiEPWgJim 1 osKSfcus 
2 mmm&z tmMmb , - u^m 

[HM4] IBl««K4fcJ4SS2tf5*«(l*5-7 

* ;^-^«Lfci i: l m.2<n 

[000 1] 

*. 

[0002] 

o-b-y-t- EWS&£OOAflMHto*jR8«. V*- 

[0003] zn£o&$&pmm±Mttf^-yTV-m 
m^mmz-h &ztfrt>fc< « $ tix ^ t . 

[0004] «UfcafW4«3eU*^Hft3lffl«5?« : FT' 
[0005] 56*, RMffliWWKs»T*^B«iiTi^ 



[0006] RIMfBS^^iiigH^^^Jffl LT 
[0007] BUmRik*ntt*tiUMeptt&ftff> 

Rmco®&frkm.-t& t . amok* 2twav**** 

[0008] fiBHK* 2ftfflV^S*S*-H t LTI4« 
i{f@7{CSrfTN (Twi sted Nemati 
c ) l!ffiA«i3R?tf&&. ^TNMMS^W 

^<ti)i m^iBH^ic 5 o %&TTt> *) . mmzii 
fet. m<nmm.^mz&\^xi*±<mw.ti i hz><r) 

[0009] «3fe^Sr 1 WBV*4*S*- H t tfliW 
^.lf@8(C^^"ECB (Electrical ly C 
ontro 1 led Birefringence)! 

. -^E c Bmm^m^m^xiis. 

* fctt«U;4te. «ftM(cflBHE2[al. S£2EI^ 

cooio] zti^mitmm^&r^-vtitni 

tC^rfPC-GH (Phas e Change Gue 
stHost) SfgiFa^ig^ 01 Ofc^-fPDLC 
(Polymer Dispersed Liquid 
Crystal) atiRAKftR?. 7 IC^-fP 
SCTS?SbI^#^ (Po 1 y me r Stabil 
ized Cholesteric Texture) 

40 |B|«Hc. RSrafc-fe/i'rtliKclWt * £ tic J; Ox 

2BB»ir*^«3l9RlRfc»WW-*ii:* t T*6. Lfe 

l : L<K< 5 5rl.. 

[0011] L*»U«r*«feH9fc:*irPC-GHfiiSfl 

50 mfi#*!Kfr£fcv^imtoe>.i.. 



06/24/2004, EAST Version: 1.4.1 



3 

[00 12] #4 yVrJCOS-t btvfcmt-WHl 

<RM**) *WC**k dv^BM****. 
COO 1 3] 3KWRt#*fe»fi:2fttt»«* 

[00 14] &tz. mi Ofcjj?tPDLCS«ftaS* 
SF*-h"C**. PC-GHS^ H B H ^^tJ:b^.*ia 

[00 15] ifc. 01 lK5j^PSCTffliSft£jS* 

- K-cft * . ioiS«*SS-ttS:W-ri» #w 7/M^r 

jt«0$Hf Bfl * {I k' ft* < 6 *V vfcftfc . 
»v«»«E^^fc*9ffi»»J3W*S <4r* k 

[ o o 1 6 ] io«t -3 (c^fcwswajs^^^-c 

[00 17] 

mit . Rlt^iO^v ^ifc&Rjp^SrJHfc*-* .1 k £ a 

ft < Bmrawti titflwi i k £ a n 

tt*. 

[ooi8] zuz*mte*%mmmMZcm&m® 

[00 19] 

-*?h7-?fca»<9&*«HWN:. *ltf>WSi:*>IB 



(3) #§8*9-2 8 1484 

4 

¥&k fcJUULfci k *mt+l. 

[ 0 0 2 0 1 *jMB«aai«iHiH t tt, newt 
atfcwc* 1 ^ mmxffo. 6-0. 8-c*j)i)*^7 

yM^vf- -f >y ^i&Fak , <KD#4 9^*vf - -r -y ?jfof B 

JESrEpaPtSSffiEpjD^i: fcJUH Ufc£ k fcttttk-*- 
10 I. 

[002 1] ZZX\ t%1kjltteti4y)l>*-?T< f9 
mMHWWimn&ii**. 4SS£tr-yf-$r P kU:k 

[0022] *mmMGrM?f*Mfflmmm 

mizmwLL&mMAJ -yi-yym^t tzmti x a 

[0023] mo^£fctt£ 2 0&K£(£ 

20 *?-7-r;^-*»ftt&J:3tUTtiv\ 

[0024] t&fc^ *»^MMl*iSim4«Jl0> 

SfifcfflKHfcRW&frttate?**;^ 7;P*v-f 

30 k |c J: 0 i»4tqs k flfUWi: S . 

[0025] ■«ri5fe*eHB««Aa5aR : Ftfev^'C 
14. mffiilWSWi: ( doff ) /pfc 1 J: 0^$ < L 

firCtt ( don ) /pS: 1 i. < L"C7*— 
•^iE?iJkLTAIt3fe^m-ri). *v«*.*Uf, m 

5 doff 5r«tf-y^-pJ:'3/h§<-r«<IkK:j; l 5*^ 
^hDt-y^ffi?!lkL.. «J±ERSlI^fi0iSge«^$don 
5:^16 K v f- p J: 4 £ k (ci «3 7 XrA^a- 

40 7^1E?iJk-tl.c7)X"$)4. 

[ 0 0 2 6 ] *K 9/k*"?f -f -y ^iSJW>«tt^* 1 W 

Tiaetiitwo. «^B^(caawHF*»7* 

[ o o 2 7 ] 4 tan 5i^vf ^aa«t. 

**0. 6-0. 8T*6t«0tfflV^ii;3S*fiFarC* 
*. *tt***0. 6J:9*SW:d/pfclJ:iJ**< 
LT7 >y ^EMfc-ti^K** ^r®E$rg 

[0028] ^fH^isasssf^^afitiaEfttf it*: 

50 #4 •y^?R H B B +ai^'J'7-^-y h7-^ 



06/24/2004, EAST Version: 1.4.1 



(4) 

5 

[00 2 9] «ft+K*'yh7-^^»jfi-f*i|f 

«L<3r4J:3fc:S5&«i«r. J: 0 J:v^«W**»fe*i 10 
6. 

[00 30] 

[ 0 0 3 1 ] 0 1 tt*»SB«)JBUIi«**W:/Hia«) 
1 «*«WW(cjStEar*4 . 0 1 <iv MJ ?xM$ B B B 

[0032] znmm&m^i oo»4. gio&Ki 

0 1 t%2<r)W$. l o 2 h.<nmzmSM 1 0 3 #88$ 
*lX^I>. 20 
[00 33] »1<0»R1 0 10>iHlJllO3*i*»* 
SUflffiKti* hvJTftCOmm 1 0 4 a I . ffi|t)K 1 
0 5afc36W«SilTV^. 3S2?)ffiK10 2tf) 

asan 1 o 3 ^^H-sM^HWi* r^om® 

104bfc, IE|Sj$105bfc#JgJ£S:fVC^£. Kl*J 
E£ 1 0 5 ttSfl#? ilifMti J: 5 K*« Lfc. ffi 

mi 0 3te, mmmn'&mx-hiii^^iv^T 
< ^aaam 0 6*»fe«r*«uun««rt»j=, 

;^7f< v^itfil 0 6*>«fe#i0. 7T'£>£i<5D 30 

[0 0 34] ^'JV^7b7-?li. WiJjfvfVfl) 
»i*>J:$fc:. •fe^rtC35JOEMfcfla«ftK>-fVt» 

* 4 y n*mm*Z Stt 1 B£<7>*£ $ J: 9 < 
[00 3 5] ifc, Jl^$Hl.#l::*-y ^ T 7-?£»£-f 
*10 6<o*3OT*f*fc*L<**J:$fcU:. 40 
[ 0 0 3 6 ] US 1 0 4 a fcttfi 1 0 4 btiS^tfi^ 

[00 37] 3WK)|a2:Sli£*2:%*J:? 

»i*shki o lwffiiiwdaiRi 0 83&«iias*i 
[ o o 3 8 ] jmc , itfDMumsjiff i o o nmmz-o 

[00391 SK10K 10 2OftJM10 3£jRtt 



&IFP9-2 81484 

6 

wRBTtt. an***? 1 o o cAflftisaiatt 

(02) . 

[0040 ] ^^7**7f-( vftSIkl 0 6W*S]6fe^ 
d/p * 1 filTfcftfc LXti<Z):X\ 1 0 6 

[0041] mzzcr>vffifrt>mBimathk. wa 

4^Fl0 6J±«ff*iai*»6«v^te«fflfcSSfl:-r4 (H 
3) . £*>BL IBftWfc-fcJM'-ir-yrdtt. HgicOfflg 
fSSBtdo J:9t)*S<«:4. d/ P #l J: <& 
->fc*&fcli. aaifcttauxf-'J -y?ifl$ia 5 ffi31L 
Ti&fkJH 1 1 0 6J4? *- ^a-'y^ffiWi**. 
[0042] LfcjPoT. «fl*ii*Pl 0 0tCA*ft 

fcjtii ymmmmmcomzi; o aoa. ( e ) 

(04) . 

[0043] *SWfc>fflffiSiS*?' 1 0 OTtt. JSfiO 
^TffiWli. ffiv*ra«EfcJ: , )#.X3l-hnir-y?l»y 

[0044] t^*<?)P S TCMi»aa*»?-Cli7 *- 
i})Vn - -y ^EW^l^-^-KM<?5WH«tStIif ^ 

tttaDEeRj&ttitr. ^^^hot-y^ie^jt^ 

%"h)V hStti OH^-f & i fc IPC* h . Ltztf-iX 

[0046] *?6^«fl*5S** ^ 'J v-^ -y 

l*I$ffittS:*#<i!WLT^4. 4fc. m^coimm* 

[0047] CCCtis V^ I J^ X9<ftKA#i3im: 
■OV^TSlBHLfc**. Hffih^y^^MI M (Met 
al-Insulator -Metal) %Z<n$fflM 

•y^yfmi-zm^xTtr-'irvhvi'zmco® 

[ 0 0 4 8 ] 0 5(20 1 tWSLfcSftRijaiFFfc H8 
[0049] 4^H6UCl<0jSA9i?*7^>ffiift»«» 

mz^mx-b ^.03 rttaftJi t Ersi^tiH^ tx 



06/24/2004, EAST Version: 1.4.1 



7 

[00 50] Zcom&&m : ?2 0 0i±. TVAW&2 

0 1 fc*fflffi&2 0 2 fc*>m(3KAJ|2 0 3jJW»S*1 

[0051] «ajb 2 o 3 (i. m i fcwss u^aum* 

*F 1 0 O^KAfi 1 0 3 

*6*>f 5;l<*7f 1 7?SaW2 0 4 

»8!»>frfc, jff y 7-*7h7-;20 5 *«»JSS*lfc 

i>cOT'£>l>. 

[00 52] 7M*K2 0 lfcttW£tfITOj&»&fc 
6H3t®£2 0 6 4:. v!«B««Sg2 0 6 SriTOo 
*4SKh5V5^*20 7jWBl«S*VC^4. IWBh 
y > S JX? 2 0 7 fc&giBfcl 2 0 8 jcfflflnSJliHElC J: 

9* v. *7U *y*OT0>i:*it§*2O9fc:waiis 

*ifc«BE*lSW«5 2 0 6 tcEpftrf & . 
[0053] ZCT>W.&&m=f-2 0 0Ttt37 , 5"^fflO 

»x>f -yf-y^a^fcJBn* J 3 (cUT fc in. 
[0 0 54] TWaHE2 0 1»JSftl2 0 3Sr 

H2 1 OaWMcSivOVB. 
[00 553 fmWR2 0 2 fctt^5^*if^MWBI» 
ttS«2 1 1±£. a9-7*;l/*Jl2 12k. Witf 

1 TO*fcf<?SfflHSWttlK*»<?>«rl.»l*lBS2 1 3 MB 
fi£S*rCfc 0 . S <b(c%fbJfll 2 0 3 *»ffrr4ffl!<0Bifc 
ttifciliWSfiffifllf- £ J: 3$rEiaiR2 1 4tf«£ 

[0056] £tf>iftH*jS*^ 2 0 OOffiffiHCOWC 

{4. wau^*i^i oofciwc**. 

[ o o 5 7 ] mz. mum 1 twsufc J: 

[00581 *1\ WitflTO (Indium Ti 

n oxide) Kt-ffmammmz j oaffltWE* 

fflJnUWttfrifctftfttffil 0 4jW&jSS*ufcfflK£f|s 

j$Ufc. 

[0059] o yiCifi fcOS8lh£I!l«llt 1 0 5 1 U 
TflU.tfJALS-204-R14 ( (80 B#£j«:f 
AS) fcWBL *&SUTJBlSUfc. 

[0060] owe. mmmzmf-f&x^-y-t 
Lxmumm o^m^s^pyN-^sp < («> m 

*7r>f y^5^;P«) fc-tf^SsfcJitctH&Ufc. 
[ 0 0 6 1 ] § fefc. -*^»^tc*»«P«WU8lia 

itf^^ y-^aaiffitJ: OJBdtUfc. UT 
{4, 1 «ttxj|ft*HMH"C *4 X N - 2 1 ( =# 

*Eft¥ (*) K) ! Srif*ffln*J:-5fcU'CfcJ:o. 
[0062] *UT2«W>fflRl 0 1. 10 2CWI/?' 



(5) #&W9-281484 

8 

WKrtUfe^h^^rttiai 04 a 1 0 4b^mfi 

fifc*U< $r* J: 3 (ClnlJEUfcjSte 1 8 01CC2BMWI 

[0063] a-fe^tcafttmi: ut. mwis 

*W#ttfcStf*aHjS»l 0 6ZLI-48 5 0 
(E. Me rckg) y)\s$\S8l 1 

^"■vv^S) £0. 8 wt v-*y 
1 0 7 WHST»«*^»Wktt«»P N 3 9 3 ( E . 
10 MerckR) £0. 8wt9flRtaUfcfc«fti*EEaA 

tfe-ca^ufc. 

[ o o 6 4 ] -e ixtj^mz&jm&mt Lxmm 

1 0 7£JFMUc. 

[0065] owe. ©^U^a>—/^^-yi7)^ 

□«**fjhu-c. ^fl<o«A*ssm o o*#fc. 

[ o o 6 6 ] j: a t UTmu^afaS^s^m 

f^^tt£I]5£LT**:i^ ntt«E(c*ttft£ 

20 fcfrofc. S&£ra&*EE#8Vfc. t&fcOPSCTI! 
Slft«S*Ft JtKUTiPU < ffiTStfS £ t 
fc. 

[00 67] RIWH44 0%. nyh^xMt** 
10:1 fcRIM&fail^SH 1 *: UTtt##Kft*W* 

[0068] 

sm4. imwsiti'flTiW'i ^n^vf-* 

?Sh h h<50*^ * h d t >y ^ EM fc 7 it - tf/Pr? ^ ■/ ? ME^J 

[0069] sKW^ajWb^^iJfcR+tc-lf 'J V 
- * -y h 7 - 9 iffltti - 1 izX 0 , «a«^W>H5fl 
*33E^U. ffimETtXx'JvX&UfciMJrfSvifc 

casiofs*^^] 

[11 ] *^^«0?K B B B ^^i 1 «0ffi^S:«lB&6<J(^t 
H. 

40 [ 02 ] *ira<0iBUHW^I^IWt^«»^ 

H. 

[03 ] *^HJco?K B B B ^#-?colWf ^«^6<j(^-f 

[124 ] *5M«aafs^<oiw*«KWfc*^ 

BO. 

[05 ] ^Bfl^Bl^S^^W^Sr^B&aD^I- 
0. 

[06] B50ttMttt&*M&t:1&»J&Zta. 
[07 3 fl^TNa«J««5a^«iS«:«^CiS 

50 f0. 



06/24/2004, EAST Version: 1.4.1 



(6) 



[as ] &#<7)E c Bmm^m^m^m^mmz 
im9 ) mrtPc-GHMm&mmTmitzm® 
i m i o ] m.n p d l c mmmyrm^m^m 



^¥9-281484 



1 0 



105a, 10 5b B£|*]$L 106 ifciWH 1 , 

107 XV?-*-vhy—?, 108 MR. 

20 0 ffift***?. 20 1 7WH, 2 0 

2 *ri6]«« 

20 3 fflML 2 04 20 5 

20 6 mmVte. 2 07 SfBth^V^X:?, 2 

0 8 £2H 

2 0 9 ft^ML 2 1 0 ffifiJBL 2 1 1 m 



100 «A&i3ft?. 101 ftlOStic. 10 10 lfcfc§tt£& 



2 %2omm. 

103 SM. 104a, 104b- 



2 1 2 #7-74/kJ\ 2 1 3- 

4 EAR 



•ttlH«tt, 2 1 



[HI] 



[02] 



106" 



107 105« 104* 



[03] 





[04] 




am. & 



[07] 





06/24/2004, EAST Version: 1.4.1 



(7) 



$#§§¥9-281484 



[05] 




06/24/2004, EAST Version: 1.4.1 



